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printed materials before you begin the examination.
[Sila pastikan bahawa kertas peperiksaan ini mengandungi EMPAT BELAS
muka surat yang bercetak sebelum anda memulakan peperiksaan ini.l
lnstructions: Answer all four [4] questions.
fArahan: Jawab semua empat [4] soalan.l
...2t-
1. (a)
(b)
(c)
Define the following terms :(i) Sampling unit(ii) Sarirpling franie(iii) Error of estimation(iv) Stratification
Discuss the major points in reducing survey errors.
lMsG368l
[10 marks]
[10 marks]
(d)
A population consists of 5 individuals. It is known that one of these has an
annual income, I'(thousands RM) of 30, while each of the other 4 has an
income of 20. You plan to take a random sample without replacement of
3 individuals from this population.(i) Calculate the population mean, p and variance, o2 of I
(ii) Determine the probability distribution of the average income (7)
of the 3 individuals in the sample. (Express 7 in nJr4 000. Give
the results as fraction 
- 
do not convert to decimals.)
(iii) Calculate the mean, E(V),and the variance, Var(V).
[50 marks]
A random sample of 6light bulbs was selected from a lot of 100 for the
purpose of estimating its quality. The life of each selected light bulb was
measured by letting the bulb burn untii it burned out. The test results were
as follows:
Bulb No. Life Duration (hours)
II 950
2 t2r0
aJ I 070
4 840
5 1420
6 980
(i)
(ii)
Estimate the average and total life of the bulbs in the lot.
Estimate the proportion and the number of bulbs in the lot with life
exceeding 1000 hours.
[30 marks]
...3t-
(a)
3
Teranglcan maksud sebwran-sebutan yang berikat ;(i) Unit pensampelan(ii) Kerangkn pensampelan
/:::\ D^+-^,.^Ixt
\ttt/ D|JL.IJ t uLu.t PetrEL4ttEELtt Lttt(it) Penstraturnan
lMSG36Bl
fia ntarlcahJ
Bincangkan perkara utama clalam n'Iengurangkan ralat clalam tinjauan.
[10 markah J
Satu populasi men.gandungi 5 indittidu dengan satu daripadanya
mempunyai pendapatan tahunan, Y ( ribuan RM) sebanyak 30, sententara
setiap daripada 4 individu yang lain mempunyai pendapatan tahunan
sebanyak 20. Anda bercadang untuk memilih 3 individu daripada populasi
tersebut secara sampel rawalc tanpa pengembalian.(i) Kira min populasi, p dan varians, o2 bagi Y.
(i, Tentukan taburan kebarangkalian purata pendapatan (T) bagi 3
individu dalam sampel. (Nyatakan V dolom RM 000. Senaraikan
keputusan dalant bentuk pecahan 
- 
jangan tukar ke titik perpuluhan)
(iii) Kiramin, E(T) danvarians V(Y)
[50 markahJ
Satu sampel rawak sebanyak 6 mentol telah dipilih daripada satu lot yang
mengandungi 100 meniol bagi iujuan untuk menganggar kualiti menicll
tersebut. Masa hayat bagi setiap mentol yang dipilih telah dicatatkan
dengan membiarkan mentol menyala sehingga habis bahan apinya.
Keputusan ujian adalah seperti yang berikut:
No. mentol Ianska Havat (Jam)
I 950
') I2t0
5 I 070
za 840
5 I 420
6 980
(b)
(c)
(d)
IU
(rt)
Anggarkan min dan jttmlah hayat mentol dalam lot.
Anggarkan kadaran dan bilangan mentol dalam lot yang
nxempunyai hayat melebihi 1000 jam.
[30 markahJ
...41-
lMSG368I
If a sample of students in ,vour school is taken to estimate tlre average
amount thby spent on their last haircut
Which sampling methods do you think would work best: a sirnpld random
saniple ; a stratified random sampie with tw,c strata, male and fernale; or a
stratified random sample with ciass leveis as strata ? Give your reasoning.
115 marksl
A district has been divided up into five strata on the basis of area in acres.
From the N, farms in a stratum a random sample of ni farms is taken and
the number of cattle on each farm in the sample is determined. The
following information is given:
Stratum N, h1 ,q2
tselow 16 635 84 4.24 27.54
l6-30 570 125 I 1.63 55.84
31 
- 
50 475 138 15.95 71.70
5t 
-75 303 IT2 23.59 r92.32
Over 75 89 41 29.61 334.93
4
(a)L,
(b)
(i)
(ii)
Estimate the average number of cattle per farm
standard error of the estimate.
Estimate the total number of cattle in the district and
on the error of estimation. Exolain vour results.
and find the
place a bound
[40 marks]
(c) Suppose a city has 90000 dwelling units, of which 35000 are tenace
houses, 45000 are apartments, and 10000 ale condominiums. You believe
that the mean electricity usage is about twice as much for houses as for
apartments or condominiums and that the standard deviation is
proportional to the mean.(i) How would you allocate a sample of 900 observations if you want
to estimate the mean electricity consumption for all households in
the city?(ii) It is believe that about 45o/o of house dwellers use some form of
energy conservation and that the corresponding percentage are
25Yo for apartment dwellers and 3Yo for condominium residents.
How would you allocate a sample of 900 observations if you want
to estimate the overall proportion of households in which energy
conservation is practiced.(iii) Estimate the proportion of house dwellers who uses some form of
energy conservation and estimate the variance of your estimator.
[45 marks]
...5/-
(a)
lMSG368I
Anda'ingin wengambil sampel vang terdiri daripada pelajar-pelajar 
.di
pusat pengajiari untuk menganggar ntin arnaun yang dibelaniakan sernasa
menggunting rambut pada kali terakhir. Kaedah pensampelan ntanakalt
anda fikir ycmg ierbaik
Sanzpel rav,ak mudah ; santpel rawak berstrata dengan 2 strata, lelaki dan
waniia; atau sanxpel rawak berstrata dengan peringkat kelas sebagai
strata ? Nyatakan sebabnya' 
,5 markahr
Satu daerah telah dibahagikan kepada 5 strala dengan'br,'dosorko,n
keluasan dal.ant ekar. Dari.pada N, Iadang dalant satu stratun't, sell.t
sampel rawak yang terdiri daripada hi ladang telah diantbil datt
bilangan lembu di setiap ladang dalant sampel diperoleh. Berikut adalah
maklumatnya:
Stratum N, 11i
-I
Kuranp I6 635 84 4.24 27.54
I6-30 570 125 I 1.63 5 5.84
31- 50 475 t38 t 5.95 7 t.70
5t 
- 
75 303 114I IZ 2 3.59 I92.32
Lebih 75 B9 4I 29.61 3 31.93
(ii)
Anggarkan min bilangan lembu pada setiap ladang dan cari
sisihan ralatnya.
Anggarkan jumlah bilangan lembu di daerah tersebut dan cari
batas ralat pengarxggarannya. Jelaskan jawapan anda.
r,tn,^^^,.1.^l^7I +U ItlUt NUf I I
Andai satu bandar raya mempunyai 90000 unit kediantan yang terdiri
daripada 35000 buah rumah teres, 45000 buah rumah apartnten dan
10000 buqh rumah kondominium. Anda yakin bahawa m.in penggunaan
tenaga elektrik adalah sebanyak dua kali ganda bagi rumah teres
berbanding bagi apartmen atau kondontinium dan sisihan piawai ialalt
berkadaran den gan ntin.(i) Bagaimana anda meruperuntukkan satu sampel yang terdiri
daripada 900 penghuni jika anda ingin nxenganggar min
penggutxaan tenaga elektrik bagi semua pengguna di bandar?(ii) Adalah diyakini bahawa hampir 15%o dat'ipada penghuni rumuh
menggunakan tenaga elektrik secare be$imat dan peratusan yang
bersepadan adalah 25% bagi penghuni apartnten dan 3% bagi
penghuni kondontinium. Bagaimana anda memperuntukkan satu
sampel yang terdiri dartpada 900 penghuni jika anda ingin
menganggar kadaran keseluruhan isirumah yang mempraktikkan
amalan tersebtt?(ii, Anggarkan kadaran penghuni peruntahan yang
tenaga elektrik secara berjimat dan anggarkan
penganggaran t er sebut.
(b)
(i)
(c)
menggunakan
varians bagi
[45markahJ
...6/-
-i.
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(a) The distrihution of household vjsits made by phl,sicians in a coinmunity
over a specified year will be studied. The 25 physicians in the community
are labeled from 1 to 25 and the number of visits made by each physicians
is shown beiow:
A 1-in-5 systematic sample of physicians is desired. List all the
possible samples. Estimate the population mean, total and
proportion of visits for each sarnple.
Suppose a systematic sample of 1-in-4 physicians is taken and
the initial random number chosen is 3. List the physicians in the
sample along with their household visits. Estimate the total number
of visits and place a bound on the error of estimation.
From part. (ii), determine the sample size required to estimate lt Io
within B :o'15 unit' 
[45 marksr
(i)
(ii)
(iiD
Fhvsician I\o. of visits
I 6
2 0
,|
J 2
4 4
5 7
6 0
7 1aIJ
aU 0
9 0
l0 22
ll 0
12 6
13
l4 4
15 8
16
t7 7
18 0
t9 a43t
20 0
2l 8
22 0
L) 0
24 I
25 0
...7t-
5. (a)
lMSG368I
Katakan anda berntinat mensenai taburan lawatan ltang dilakukan oleh
pegawai kesihatan ke rumah dalam sl;ctlLt komuniti peda tahtLn tertentu.
Seramai 25 orang pegawai kesihatan dalcm komuniti tersebut dilabel dari
I ltitiggd 25 
'7ari hildngaii latvaian yang dihi.tdl oleh .reriai; j.iegauai
Icesihatan adaluh seperti dalam jadual yang berilcut:
(, Katakan satu sampel bersistematik I-dalant-S pegawai kesihatan
adal ah diperlukan. S enar aikan s ampe l- s amp el y ang ntungkin.
Anggarkan min, jumlah dan kadaran populasi bagi setiap sampel.(ii) Ketakan salu sampel bersistentatik I -Calam-4 pegawai lcesihatan
diperlukan. Andaikan nombor rawak 3 dipilih sebagai nombor
(iii)
permulaan.
Senaraikan sampel tersebut. Anggarkan jtunlah lawatan dan
tentukan anggaran batas ralatnya.
Untuk bahagian (ii), tentukan saiz satnpel yang diperltt untuk
menganggar p dalam lingkungan B:0.15 unit.
[45 ntarkaltJ
Pegawai lksiltstsn Bilrmgan lswatan
I 6
2 0
3 2
4
J 7
6 0
7 7aIJ
oo 0
9 0
10 22
Il 0
fa1l 6
71IJ 7
I4 a
I5 8
I6 I
I7 7
I8 0
t9 37
20 0
2I 8
22 n
IJ 0
I
25 0
...8/-
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(b) Suppose a population is divided up into ,A,I : 160 area segments each
containing four households. Since no list of households is available,
cluster sampling is used. A simple random sample of n :20 segments is
'selected aird information collecied on the number of persons in the sample
is shown below.
Estimate the total number of persons in all households and place a bound
on the error of estimation. Explain your results.
[35 marks]
(c) Describe the similarities and differences between cluster sampling and
stratified sailpling. 
[20 marks]
Sesment Number of persons bv households Total
6 5 ') A+ t7
2 3 5 5 6 19
aJ 4 L taIJ 5 z+
4 6 a 2 7 19
5 2 t0 aJ 4 l9
6 10 5 2 5 22
5 aJ 2 5 t3
8 5 6 aI 8 20
9 aJ 6 4 4 II
10 5 4 8 J 20
11 4 4 9 24
I2 6 3 6 22
13 4 7 6 ^,4LA
t4 5 4 6 t6
15 J A
-
4 8 t9
I6 IJ J J 5 t4
t7 1 5 5 5 22
1B Aa 6 6 + 20
t9 2 A A+ J laIJ
20 5 4 5 9 atz)
...9/-
(b.)
lMSG368l
Andaikan satu populasi di bahagikan kepsAt N : 160 luas segnten dan
,setiapnya mengandungi empat isirumah . 'Oleh kerana tiada lersedia
senarai isiruntah, nzaka pensampelan kelontpok digunakan. Satu sampel
rau,ak ntudah iran! ierdit'i dar ipada n : 2C segme n dipilih ,lcin ntaklutnctt
yang telalt diktmtpul terlmdap bilangan pertgltutti dalam santpel adalalt
seperti yang berikut..
Anggar jumlah penghuni dalam senxue isirumalt dan cari batas ralat
p enganggar anny a. Jel as kan j aw ap an anda.
[35 ntarkahJ
kelompok dan
[20 markahJ
(c) Jelaskon persamdan dan perbezaan antora pensampelan
pensampelan berstrata
Segmen Bilangan Denslruni dalam isirunmlt Jumlslt
I 6 2 4 t11/
2 5 J J 6 t9
J + z I3 J 24
6 /a 2 7 t9
5 2 tn 3 + I9
6 I0 5 2 J 22
7 { 3 2 , 1)
B 5 6 I oo 20
9 3 6 4 17
I0 5 a B 3 20
II 7 a 9
I2 6 7 J 6 zz
I3 7 7 6 1,1
l/ta 5 I 6 I6
I5 { n 8 I9
t6 3 3 5 t4
I/ 7 J 5 22
t8 6 o / )n
t9 z a ,|a )J 13
20 5 a 5 9 23
...10/-
/l
10 [MSG368I
(a) Information based on a previous census is available on the number of
'cattle, x on bach of the 75308 farms comprising a poprilation. The average
number of cattle per farm is found to be H":11.72. A simple random
sample of 2055 farms is taken from the population and current
information is collected on the numbel of cattle, y on each farrn. The
following information is available from the sample.
(b)
(c)
2r, =25751
ZY',= 596737
I", = 23642
Z*i =so41so
r, >,f, -a-bx,)2N-n7"'"'
N" ,1
Z*,),, :499172
(i) Use the rnethods of ratio, difference, and regression estimation to
determine the average number of cattle per farm.(ii) Compare the relative performance of the three methods. Explain
your results.
[50 marks]
Using simple random sampling without replacement, under what
conditions is the variance of the regression estimator of the population
mean less than the conventional estimator of the population mean?
Explain.
120 marksl
An estimator of the variance of the resression estimator of rz is
V(u..,\=
Show that
v(p,,): ##s,'tr- b')
[30 rnarks]
...11t-
4.
11 [MSG368]
(a) Berclasarkan rnaklurnaf boncian dahz.tlu telah rerseclict populctsi bilangcrn
lembil, x pada setiap 75308 ladang. Bagi seticrp ladang, 'didapati min
bilangan lembu ialah p, = I L72. Satu satnpel rau,ak mudah )tang terdiri
daripada 2055 lqdang diantbil daripada popttlasi a'.an ntaklurnat terkini
bagi bilangan lentbu , y bagi setiap ladang telah dikutip. Berikut adalah
maklutnat yang diper oleh:
Zv, :2575r
Zy',= 596737
I', = 23642
I"; = so4l5o
L',r, :499172
(i) Gunakan kaedah anggaran nisbah, beza dan regresi untuk
tentukan min bilangan lembu bagi setiap ladang.(ir) Bandingknn kecekapan relatif bagi ketiga-tiga kaedah. Jelaskan
jawapan anda.
[50 markahJ
Dengan menggunakan pensampelan rqwak mudah tanpa pengembalian,
nyatakan apakah $tarat bagi varians penganggar regresi bagi ncin
populasi adalah kurang daripada penganggar yang lazim bagi min
populasi? Jelaskan.
[20 markahJ
Suatu penganggar bagi varians penganggar regresi pt ialah
(0)
(c)
t, (tr,r) = N .. '' lYn
Tunjukkan bahawa
n\i'4, , .?
> (v,-a-0x,1-
n1
vra.,l- N -n n-l 
^s 
2fl- pr)
Nn n-2
[30 markahJ
...12t-
12
Appendix/Lampiran
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Sample Sampel variance
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Sample Size
Noz R2 B'U
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,-l fv, n;
wi =-t,
N2 D +ZN,o,',
L
N2 D +zN,o,'
tr;ntYp,flL,
hi = L l-
Ir,r, f Jc
/ r. _\/ /. _\
lZ*rorlJt- ll l'v,o,',Jc, I\ *=l ,/ \ t=l ,i
(t- \2[]*"J ()I N,o, I,,=,ITE1 Neyman AllocationL
NzD+ZN,oi
;-l
ZN,o,'
r\tl| 'r'r, In,=nl , IIIl". I
lL/ ,l\i=t )
n=
,arn+lit,o,'Nfr
Proporlional Al location
L
LN",P,q,lo,
,=rl P,Q,lc,L
N2 D +LN,p,q,
L
Iff, P,4,lc,
rt 
-
No2 B'lt*'
. ,l-
]rtrD+o2 ) - 4 t ,=+
82
. rJ 
----'-----
+tv -
n=
No,'
ND + o,2
B'( M l-D= ' '
4
D= B'^4N'
-oooOooo-
